Rostral ventrolateral medullary opioid receptor subtypes in the inhibitory effect of electroacupuncture on reflex autonomic response in cats.
Electroacupuncture (EA) is used in traditional Chinese medicine to treat arrhythmias, hypertension and myocardial ischemia. Our previous work suggests that the inhibitory effect of EA on the pressor reflex induced by bradykinin (BK) applied to the gallbladder is due, in part, to the activation of opioid receptors, most likely located in the rostral ventrolateral medulla (rVLM). However, specific opioid receptor subtypes, and hence the neurotransmitters. responsible for this inhibition are unknown. Therefore, in anesthetized cats, BK (10 microg/ml) was applied to the gallbladder to induce transient reflex increases in arterial blood pressure (BP). EA (1-2 mA, 5 Hz, 0.5 ms pulses) was delivered through acupuncture needles inserted bilaterally into Neiguan and Jianshi acupoints on forelimbs, overlying the median nerves. EA attenuated the BK-induced pressor response by 39%. Opioid receptor subtype antagonists or agonists were microinjected unilaterally into the rVLM. The mu- and delta-receptor antagonists CTOP and ICI 174,864, respectively, significantly attenuated the EA-induced inhibition for at least 30 min. The K-receptor antagonist (nor-BNI) was less effective and was shorter acting. Like EA, microinjection of mu- and delta-opioid agonists, DAGO and DADLE, respectively, into the rVLM significantly decreased the pressor responses. In contrast, the kappa-opioid agonist, U50,488, failed to alter the BK-induced pressor response. We conclude that a significant portion of inhibition of the gallbladder pressor response by EA is related to activation of mu- and delta-opioid receptors in the rVLM. The endogenous neurotransmitters for mu- and delta-opioid receptors, beta-endorphins and enkephalins, in the rVLM, therefore appear to play a role in the EA-related modulation of cardiovascular reflex responses. Conversely, dynorphin is less likely to be involved in this response.